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1	Introduction
This contribution aims to discuss why retaining the SCG lower layer configuration in RRC_INACTIVE for MR-DC with 5GC should be postponed to Rel-16.
2	Background
Firstly, the revised WI scope (in [1]) only mandates to specify Option 4, 7 (and later NR-DC) in the realm of MR-DC solutions. To ensure these can be completed, RAN#81 already precluded some optimizations to ensure the timeliness of the late drop.
	The work item should specify the NR functionalities for enhanced mobile broadband (eMBB) and ultra-reliable low-latency-communication (URLLC) as defined in [TR38.913]. The NR under this work item should consider frequency ranges up to 52.6 GHz. The NR functionalities shall be forward compatible and allow for smooth introduction of additional technology components and support for new use cases. Backward compatibility of the NR to LTE is not required. 

This work item is aimed at supporting the following connectivity options (*):
For single connectivity option:
-	NR connected to 5G-CN (Option 2 in TR 38.801 section 7.1).
For Dual Connectivity options:
-	E-UTRA-NR DC via EPC where the E-UTRA is the master (Option 3/3a/3x in TR 38.801 section 10.1.2);
-	E-UTRA-NR DC via 5G-CN where the E-UTRA is the master (Option 7/7a/7x in TR 38.801 section 10.1.4);
-	NR-E-UTRA DC via 5G-CN where the NR is the master (Option 4/4A in TR 38.801 section 10.1.3).
-	Work on Option 4/4A will be started after the work on Option 2, 3 series and 7 series are completed.
Detailed objectives of the work item are the followings:
According to the outcome of the study item, the NR should specify the followings [TR38.912]:
-	Physical layer aspects including [RAN1]:
-	Channel coding and modulation;
-	Physical layer channels for control and data based on associated waveform, numerologies and frame structure in line with the conclusions of the study item, including mini-slot design;
-	Synchronization and broadcast channels/signals related to initial access and mobility and channel/signals related to random access, including multi-beam support;
-	Downlink and uplink functionality related to multi-antenna transmission/reception enabling closed loop and open/semi-open loop transmissions, beam management, interference measurement, Type I codebook-based CSI acquisition and Type II CSI acquisition as well as CSI acquisition for reciprocity-based operation, the associated reference signal designs, and related quasi-colocation assumptions.
-	Physical layer procedure(s) including [RAN1, RAN2]:
-	Procedures related to initial access, paging, and mobility;
-	Scheduling /HARQ mechanisms.
-	Duplexing identified in Section 5.1 of TR38.802 supported by a PHY design common to paired and unpaired spectrum, including [RAN1, RAN2, RAN3]:
-	Enablers for interference management mechanisms for handling cross-link interference.
-	Note: down-selection on enablers for interference management mechanisms is to be discussed in RAN1
-	Mechanisms to ensure forward compatibility to support, at least, the use cases and requirements defined in TR 38.913 [RAN1, RAN2, RAN3, RAN4];
-	NR-LTE co-existence mechanisms [RAN1, RAN2, RAN3, RAN4];
-	Support co-existence of LTE UL and NR UL within the bandwidth of an LTE component carrier and co-existence of LTE DL and NR DL within the bandwidth of an LTE component carrier, and identify and specify at least one NR band/LTE-NR band combination for this operation.
-	Minimize impact to NR physical layer design to enable this co-existence.
-	No impact to the ability of legacy LTE devices to operate on the LTE carrier co-existing with NR
-	No implication that all UEs have to support simultaneous connection of NR and LTE in the bandwidth of an LTE component carrier, in accordance with RP-172104
-	Support of ultra-reliable part of URLLC [RAN1, RAN2, RAN4]
-	Identify techniques to meet the URLLC requirements set forth by [TR38.913] starting after RAN#76 
-	Conduct corresponding URLLC specific normative work after RAN#78 for the selected techniques
-	Definitions of UE categories / capabilities, with the aim to minimize the number of categories [RAN1, RAN2, RAN4];
-	Radio interface protocol architecture and procedures [RAN2]:
-	Control and user plane protocol architecture as recommended in TR 38.804.
-	Defining the UE state machine and transitions including RRC_IDLE, RRC_CONNECTED and RRC_INACTIVE in accordance with their characteristics as described in sub-clause 5.5.2 of TR 38.804:
-	UL and DL data transfer in RRC_INACTIVE might be studied only if all of the other objectives have been completed and time is permitted.
-	Radio Access Network architecture, interface protocols and procedures including RAN interfaces Xx, Xn and NG covering both NR and E-UTRA, for the following features and connectivity options (*) [RAN3]:
-	Mobility in RRC_CONNECTED and RRC_INACTIVE;
-	Functionalities for a Radio Access Network connected to 5G-CN, supporting NR access and E-UTRA;
-	Specify the NG interface following the requirements developed in SA2 for the N2 and N3 reference points.
-	Radio Access Network architecture, interface protocols and procedures for functional split between central and distributed units, covering:
-	Normative stage-2/3 specification of one higher layer split (appropriate selection from option 2 and option 3-1 shall be determined in April 2017 meeting of RAN3).
-	Dual Connectivity between E-UTRA and NR, for which the priority is where E-UTRA is the master and the second priority is where NR is the master, and Dual Connectivity within NR, including:
-	Standardizing bearer types recommended in TR 38.804 [RAN2];
-	Necessary physical layer mechanisms including UL power control [RAN1];
-	Identify band combinations and corresponding requirements [RAN4].
-	Carrier Aggregation within NR, for which the priority is the functionality of PSCell and SCell [RAN1, RAN2, RAN4];
-	Support for network slicing [RAN2, RAN3];
-	Support for PWS and IMS voice including emergency calls [RAN2, RAN3];
-	Support of positioning to comply with regulatory requirements: 
-	via RAT independent and E-UTRA RAT dependent positioning schemes, including:
-	Transport of LPP messages between 5G-CN and UE through gNB [RAN2];
-	Transport of LPPa type messages between 5G-CN and NG-RAN hosting E-UTRA (eNB) [RAN2, RAN3];
NOTE:	This objective is intended for the architecture options 4 and 7, and can be reused for option 5.
-	Support of measurement gaps and idle periods for location related inter-RAT measurements [RAN4, RAN2].
NOTE: This objective strives for common design of NR parts of inter-RAT measurement between NR and E-UTRA 
-	via network based NR CID and cell portion positioning, including:
-	Definition of messages and transport between 5G-CN and NG-RAN hosting NR (gNB) [RAN3, RAN2].
-	Support of Self-Organising Network (SON) functions, including [RAN3, RAN2]:
-	Automatic Neighboring Relation (ANR);
-	NG/Xx/Xn setup;
-	NR parts of inter-RAT mobility between NR and E-UTRA [RAN2, RAN3, RAN4, RAN1];
-	The following specifications including frequency bands/their DC(Dual Connectivity between E-UTRA and NR)/CA(Carrier Aggregation within NR) combinations and Layer 1/2 specifications [RAN4].
-	Targeted frequency bands and their DC/CA combinations and associated requirements. Note that they are summarized in the enclosed document.
·    Base station radio transmission and reception
· Conducted and/or OTA RF requirements for below 6GHz
· Note: Conducted and/or OTA RF requirements for between 6GHz and 24 GHz will be specified once bands within this range are introduced into WID
· OTA RF requirements for above 24GHz.
· EMC requirements
· Single-RAT BS specification for single-RAT NR and Multi-Standard BS specifications for capability sets of single- RAT NR and LTE+NR MSR
· Work on the Multi-Standard BS/AAS specifications will start after work on the Single-RAT BS specification is completed.
·    UE radio transmission and reception
· Both Non-stand alone and Stand-alone operation are included
· Conducted RF requirements for below 6GHz
· Note: Conducted and/or OTA RF requirements for between 6GHz and 24 GHz will be specified once bands within this range are introduced into WID
· OTA RF requirements for above 24GHz
· EMC requirements
·    Radio Resource Management
· Conducted RRM requirements for below 6GHz 
· Note: Conducted and/or OTA RRM requirements for between 6GHz and 24 GHz will be specified once bands within this range are introduced into WID
· OTA RRM requirements for above 24GHz
· Requirements for Non-Stand-alone operation
· Requirements related to following procedures are not included.
· Idle mode mobility 
· Requirements for Stand-alone operation
· OTA test aspect affecting UE RF, BS RF and RRM core requirements
NOTE:	RAN2 specification work on E-UTRA with 5G-CN is conducted under a different WI.
In accordance with the work plan approved by TSG-RAN, the above objectives are conducted as follows:
1.	Complete Stage-3 of all Layer 1 and Layer 2 user plane specifications of eMBB including support of low latency for all supported architecture options (see the above bullet (*)) until December 2017.
-	For some aspects, Layer 1 and Layer 2 user plane specifications are different between single connectivity and Dual Connectivity options.
2.	Complete Stage-3 specifications on eMBB including support of low latency for E-UTRA-NR DC via EPC where the E-UTRA is the master (Option 3/3a/3x) until December 2017.
3.	Complete all the core specifications for the other supported architecture options until June 2018.


 
As can be seen from the highlighted parts, several aspects of RRC_INACTIVE are already stated to be done on a “best-effort” basis, and many objectives state the need to focus. In particular, there is no mention of ensuring that there would be joint optimizations of MR-DC and RRC_INACTIVE mode.
Observation 1: The revised WI did not mention any mandate for either supporting or retaining or activating MR-DC in RRC_INACTIVE.
In [2], SA2 had the following request to RAN2 and RAN3:
	SA2 prefers that dual connectivity configuration is maintained while the UE is in RRC inactive in order to potentially avoid unnecessary signalling between the RAN and CN, and within the CN, whenever the UE moves between RRC connected and RRC inactive states. 
In this respect it is ideal if the UE resumes the RRC connection in the Master RAN node, and if based on RAN conditions the Secondary RAN node configuration remains valid, the Secondary RAN node configuration is expected to be resumed too.
SA2 requests RAN2 and RAN3 to study and provide specification for the signalling between the Secondary RAN node and Master RAN node if dual connectivity has been established for the UE for which there is at least one N3 tunnel termination to the Secondary RAN node for at least one 5G QoS Flow. 



Observation 2: The LS from SA2 refers to “Secondary RAN node configuration” and further seems to imply this is when the tunnel is maintained towards the 5GC.
In S2-184343 the Coexistence of RRC Inactive and Dual Connectivity CR, SA2 quoted RAN3 LS response back to SA2 (R3-181557) replied the following:
	RAN3 in LS R3-181557 indicated that has discussed the topic of coexistence between RRC Inactive and Dual Connectivity and can confirm the feasibility, from RAN3 point of view of keeping SDAP/PDCP network resource configuration on both MN and SN for UEs in RRC_INACTIVE, while removing Lower Layer resources. From CN point of view this confirmation suffice to confirm that as far RAN-CN signalling is concerned Dual Connectivity SCG configuration can be maintained while the UE is in RRC Inactive state.



The summary of change in the CR further states that “Clarifies that with Dual connectivity configuration the state of N2/N3 reference points can be maintained while the UE is in RRC inactive.”
Observation 3: With the SA2 CR for TS 23.501, the requirement put forth by SA2 is already met with RAN3 (i.e. retaining the SDAP/PDCP configuration).
In (R2-1809161), RAN2 replied to SA2 the following:
	RAN2 thanks SA2 for their reply LS on coexistence between RRC inactive and dual connectivity.

It is RAN2 understanding that the SA2 agreement and the corresponding CR to maintain dual connectivity configuration in RRC Inactive state are applicable to MR-DC options with 5GC and as well as NR-NR-DC.

RAN2 has agreed to specify the stage-2 aspects of this feature based on progress in RAN3 and also work on any other RAN2 aspects (if any) with target for completion in December 2018 (includes Option 4 and Option 7 deployments).



Furthermore, in the chairman notes:
	R2-1806651	Reply LS on coexistence between RRC inactive and dual connectivity (S2-184489; contact: Qualcomm)	SA2	LS in	Rel-15	5GS_Ph1	To:RAN3, RAN2
-	ZTE think we have already agreed to keep the radio bearer config and the lower layer is released. No further impact to our specs expected.
=>	RAN2 understand that this LS relates to MR-DC options with 5GC as well as NR-NR-DC
=>	Respond that RAN2 will specify in stage 2 based on progress in RAN3, and work on any other  RAN2 impacts (if any) of this with target for completion in Dec 18 (for option 4 and 7).
=>	Draft response in R2-1808944 (Offline discussion #03, Qualcomm)

R2-1808944	[DRAFT] Reply LS on Reply LS on coexistence between RRC inactive and dual connectivity	Qualcomm	LS out	Rel-15	NR_newRAT-Core	To:SA2	Cc:RAN3
=>	Approved in R2-1809161



Observation 4: The Chairman’s note on the reply LS clearly captures that RAN2 would have to just specify in TS 38.300 what RAN3 would progress.
Finally, we would note some obstacles on doing the work in RAN2:
· There is no information on validity of the SCG configuration: The Rel-16 WID on DCCA aims to provide this, and the procedures could clearly fit within the scope of that WID
· RAN2/RAN3 coordination is required to ensure the lower layer configuration remains valid even after UE is in INACTIVE, which might require new X2/Xn procedures
· Blind configuration can also be used for starting SCG at resume, without having to consider any new procedures in RAN2 or RAN3
Observation 5: The Rel-16 DCCA WID already contains objectives where the work on retaining the lower layer SCG configuration can be accomplished.
3	Conclusion
In this contribution, based on the trail of the discussions presented above, we make the following observations.
Observation 1: The revised NR WI did not mention any mandate for either supporting or retaining or activating MR-DC in RRC_INACTIVE.
Observation 2: The LS from SA2 refers to “Secondary RAN node configuration” and further seems to imply this is when the tunnel is maintained towards the 5GC.
Observation 3: With the SA2 CR for TS 23.501, the requirement put forth by SA2 is already met with RAN3 (i.e. retaining the SDAP/PDCP configuration).
Observation 4: The Chairman’s note on the reply LS clearly captures that RAN2 would have to just specify in TS 38.300 what RAN3 would progress.
Observation 5: The Rel-16 DCCA WID already contains objectives where the work on retaining the lower layer SCG configuration can be accomplished.
In light of the above discussion, we propose the following:
Proposal 1: RAN2 does not specify in Rel-15 procedures where a UE would maintain its radio i.e. lower-layer SCG configuration either when being suspended to RRC_INACTIVE or when resuming to RRC_CONNECTED.
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